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Electrochemistry
Cyclic voltammetry experiments were recorded using either BAS CV50W electrochemical analyzer or a a PalmSens EmStat 2 potentiostat with PSTrace software. A three-electrode system consisting of a Pt disk (Ø = 1.8 mm) as the working electrode, a Pt wire as an auxiliary electrode and an Pt wire as a quasireference electrode was used. Cyclic voltammetry experiments were conducted at a scan rate of 100 mV/s. Experiments were conducted in dry, degassed DCM with n-Bu 4 NPF 6 (0.1 M) as the supporting electrolyte for oxidations, and in dry, degassed THF with n-Bu 4 NPF 6 (0.1 M) as the supporting electrolyte for reductions. All experiments were referenced internally to ferrocene. Oxidation processes are assigned as being electrochemically reversible based on the equal magnitudes of corresponding oxidation and reduction peaks.
Photophysics
General. The absorption spectra were measured on either a Unicam UV2-100 spectrometer operated with the Unicam Vision software or a Thermo Scientific Evolution 220 spectrometer with the Thermo Scientific Insight software in quartz cuvettes with a path length of 20 mm. The pure solvent was used for the baseline correction. The extinction coefficients were calculated using the Beer-Lambert Law, A = εcl. They were measured using a titration method, whereby a stock solution of known concentration was incrementally added using a calibrated glass pipette to a cuvette of pure solvent. A minimum of 1 mg of sample was weighed for the stock solutions, and the measurements were carried out in triplicate to minimise weighing and dilution-errors. The photoluminescence spectra were recorded on a Horiba Jobin Yvon SPEX Fluorolog 3-22 spectrofluorometer in quartz cuvettes with a path length of 10 mm. All Ir complexes were measured in degassed DCM (repeated freeze-pump-thaw cycles using a turbomolecular pump). The quantum yields of all samples were determined by the comparative method relative to quinine sulphate in 0.5 M H 2 SO 4 (Φ = 0.546 17 ) following the literature procedure. 18 Poly(methyl methacrylate) films were prepared according to a literature procedure. 2 The quantum yields of complexes doped in PMMA thin films were recorded on a Horiba Jobin Yvon SPEX Fluorolog 3 using a calibrated Quanta-Φ integrating sphere and were calculated according to the literature method. 19 Solid state PLQY data were obtained in triplicate from three samples that were prepared in parallel: the calculated standard error values were ≤10%. Lifetime measurements were recorded using an N 2 laser (337 nm, 10 μJ, 10 Hz) as an excitation source in a custom spectrometer which produced a 1 kHz train of pulses of 20 ns duration. The luminescence was collected at 90° and focused onto the entrance slit of a monochromator (Bethan TM 300V). The emission was detected by a photon counting PMT and the arrival times of photons at the detector determined using a multichannel scaler. The data were transferred to a PC and analysed using non-linear regression. The decay data were fitted to exponential functions. Low temperature emission spectra and lifetime data were measured in a DN1704 optical cryostat (Oxford Instruments) with a ITC601 temperature controller (Oxford Instruments).
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Synthesis
General procedure for the synthesis of 1,2-diarylimidazoles (H9-H11). Based on a literature procedure. 20
Step I. Based on ca. 10 mmol scale of N-(2,2-diethoxyethyl)mesitylamine (S1). Triethylamine (2.00 eq.) and the benzoyl chloride derivative (5.00 eq.) were added sequentially to a solution of N-(2,2-diethoxyethyl)mesitylamine (S1) (1.00 eq.) in DCM (20 mL) under argon at 0 °C. The mixture was warmed to room temperature and stirred overnight. The solvent was then removed under reduced pressure and the residue was dissolved in acetone/ water (9:1 v/v, 20 mL). para-Toluenesulfonic acid (2.10 eq.) was added and the resulting mixture was heated to reflux for 2 h. The solvent was evaporated under reduced pressure and the residue was dissolved in EtOAc (80 mL). The solution was washed with sat. aq. Na 2 CO 3 (2 × 50 mL). The washings were combined and extracted with EtOAc (3 × 80 mL). All organic layers were then combined, washed with water (20 mL), dried over MgSO 4 and filtered.
After evaporation of the solvent, the residue (A) was used in Step II without further purification.
Step II. The product (A) from Step I was cautiously dissolved in acetic anhydride (15 mL) . The solution was cooled to 0 °C and aq. HBF 4 (50%, 1.20 eq.) was added slowly. The resulting mixture was stirred overnight at room temperature. It was then added dropwise to stirred diethyl ether (100 mL) to precipitate the intermediate salt B.
Prolonged stirring, sonication or scratching was sometimes required to induce precipitation. The solid was filtered and washed with Et 2 O (2 × 10 mL).
Step III. The product (B) from
Step II was dissolved in MeCN (30 mL). NH 4 OAc (1.70 eq.) was added and the solution was stirred at room temperature for 24 h. Next, aq. HBF 4 (50%, 1.70 eq.) was added and the reaction mixture was heated to reflux overnight. The solvent was evaporated under reduced pressure and the residue was dissolved in EtOAc (80 mL). The solution was washed with sat. aq. Na 2 CO 3 (2 × 50 mL). The washings were combined and extracted with EtOAc (3 × 80 mL). All organic layers were then combined, washed with water (20 mL), dried over MgSO 4 and filtered. After evaporation of the solvent the residue was purified by flash chromatography on silica gel.
1-(2,4,6-Trimethylphenyl)-2-phenylimidazole (H9).
The general procedure for 1,2-diarylimidazoles was followed starting from N-(2,2-diethoxyethyl)mesitylamine (S1) (6.63 g, 26.4 mmol, 1.00 eq.) and benzoyl chloride (18.6 g, 132 mmol, 5.00 eq.). The crude product was purified by flash 
1-(2,4,6-Trimethylphenyl)-2-(2,4-difluorophenyl)imidazole (H11).
A modification of the general procedure for 1,2-diarylimidazoles was followed starting from N-(2,2-diethoxyethyl)mesitylamine (S1)
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(3.33 g, 13.2 mmol, 1.00 eq.) and 2,4-difluorobenzoyl chloride (9.30 g, 66.0 mmol, 5.00 eq.) where aq. PF 6 (65%, 1.20 eq.) was used instead of aq. HBF 4 Hz, 2H D4 ), 6.49 (td, J = 7.5, 1.2 Hz, 2H C5 ), 6.43 -6.41 (m, 4H D3, D5 ), 6.25 (dd, J = 7.5, 1.2 Hz, 2H C3 ), 6. eq.) were added and the mixture was suspended in dry diglyme (15 mL) . It was then heated in a 120 °C heating mantle under argon overnight. The reaction was cooled to room temperature and the solvent was subsequently removed under reduced pressure. The residue was firstly purified by flash chromatography on silica g el (eluent:
typically gradient n-hexane/ DCM sat. K 2 CO 3 ) and then dissolved in minimal DCM (ca. 10 mL). Addition of hexane (ca. 20 mL) followed by reducing the volume of the mixture to 20 mL afforded the complexes as coloured precipitates which were isolated via filtration and washed with pentane. Due to poor solubility in organic solvents and extensive coupling to 19 F nuclei, some quaternary 13 C environments were not observed. As many of the signals corresponding to rings C and D heavily overlap in the 1 H NMR spectrum of the diastereomeric mixture, their 13 C environments could not be unambiguously assigned to a ring or diastereomer. Such signals/ regions are labelled "!". All signals that could be clearly identified in the 13 Due to poor solubility in organic solvents and extensive coupling to 19 F nuclei, some quaternary 13 C environments were not observed (bridge carbons, C1 and D1). All signals that could be clearly identified in the 13 S43   Table S4 . Summary of the TD-DFT data for complexes 5 and 7. 
